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Nucleic Acid Array consis-binq of Selec-bive Monocvbe M acro- 
phage Genes 

Description. 

5 

The present invention relates to an array consisting of 
oligo- or polynucleotide probes that are applied and immo- 
bilised on a solid substrate. The array is characterised' in 
that sequences of a selection or all of the selective mono- 
10 cyte macrophage genes are fixed on the surface, which are 
enlisted in Tables 1 to 6. This nucleic-acid array permits 
the diagnosis of the rheumatoid arthritis, associated 
analysis of the efficiency of treatment and the monitoring 
of side effects occurring in the anti-tumour necrosis fac- 
ts tor (TNF) therapy and hence the selection of the therapeu- 
tic approach that is most efficient for the respective pa- 
tient suffering from rheumatoid arthritis. The present in- 
vention moreover relates to a nucleic-acid array for prog- 
nosis and for the development of novel pharmaceuticals with 
20 an anti-TNF orientation or, of such pharmaceuticals that in- 
terfere with the control loop thereof. 

The cells of the monocyte/macrophage system play a substan- 
tial role in the activation of and in maintaining inflamma- 

25 tion cascades in the blood and in the tissue, e.g- in the 
course of rheumatoid arthritis, and also in other chronic 
inflammatory diseases as well as in auto-aggressive condi- 
tions. In the case of these diseases monocytes and macro- 
phages are highly activated, display variations in the oc- 

30 cupation of their surface molecules, enter into contact 
with other cells and secrete certain messenger substances 
such as those including TNF alpha, which contribute to a 
sustained inflammatory process. TNF alpha is a cytokine 
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formed by monocytes / macrophages, lymphocytes and masto- 
cytes, which takes an influence on inflammation, sepsis, 
lipid and protein metabolism, haematogenesis, angiogenesis, 
the healing of wounds and a defensive immune response and 
5 which produces also a cytolytic or cytostatic effect on tu- 
mour cells. 

In the event of inflammatory diseases, monocytes / macro- 
phages display a characteristic, pathologically varied gene 

10 expression pattern with distinct variations, compared 

against healthy probands. Bio-information methods known to 
those skilled in the art, e.g. the significance and cluster 
analysis, it is possible, inter alia, to identify or diag- 
nose genes with a similar behaviour and highly or low-regu- 

15 lated genes from the hybridisation patterns of a nucleic- 
acid array. 

With the ever-increasing availability of the high-through- 
put methods in the form of nucleic-acid arrays, with the 

20 exponentially growing information about the human genome 
and gene expression, as well as with the global networking 
of data bases storing structured biomedical information, 
the approach to and the view of chronic inflammatory and 
inflammatory-rheumatic conditions has been fundamentally 

25 changed. The molecular processes can be defined by applica- 
tion of the improved understanding of the molecular bases 
of cell-, tissue- and disease-specific gene expression 
whilst they contribute to enabling an early diagnosis and 
improved prognosis. On the other hand, micro-array tech- 

30 nologies ensure the development of more efficient forms of 
therapy of the rheumatoid arthritis and other chronic in- 
flammatory diseases, permitting a high-rate screening sys- 
tem. Moreover, these multiple techniques allow for the ac- 
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celerated development of pharmaceutical and biologically 
effective medicaments (biologicals) and also a more rapid 
assessment of the side effects of medicaments. For this 
reason, this method entails an economic profit, also in 
5 terms of national economics. 

The micro-array technology constitutes a miniaturisation of 
analytic processes on the basis of DNA or RNA hybridisation 
in a high-throughput method. At the same time, it is possi- 

10 ble to analyse thus many thousands of different DNA/DNA 

(DNA/RNA) interactions within a single test assay. mRNA ex- 
pression profiles are determined by means of DNA arrays by 
hybridisation of labelled cRNA or cDNA samples. These tech- 
nologies require a high degree of automation and standardi- 

15 sation, with the establishment and utilisation of appropri- 
ate sample and data bases (sequence information, oligo-nu- 
cleotides) . The presently employed DNA arrays are distin- 
guished by their substrate material (nylon membranes, glass 
surfaces, precious metal, vapour-deposited glass surfaces, 

20 synthetic materials), by the length or by the production of 
the DNA sequences immobilised on the substrate and by the 
labelling technique applied for a sample to be fixed. By 
way of analogy to the methods of DNA hybridisation in the 
Southern/Dot-blot test, it is possible to fix DNA sequences 

25 on a filter in punctiform shape and in a systematic succes- 
sion, by spotting by means of a pressure head, by piezo 
printing methods (ink- jet technology) or by photolitho- 
graphic methods (chemical direct synthesis on the substrate 
material) . The DNA may be a cDNA, a PCR product or a syn- 

30 thetically produced oligo-nucleotide . Each of these se- 
quences so applied is hence assigned to a specific site in 
a known array. The RNA may be decontaminated from a clini- 
cal sample or also a sample for pharmaceutical examination 
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and, after transcription by reverse transcription, may be 
hybridised with the complementary nucleic-acid strands pre- 
sent on the array, which are applied in a high genome-en- 
compassing number or also in a pre-selected number. The 
5 sample is labelled by means of integrated radio-active nu- 
cleotides, via biotin/streptavidin interactions, via ampli- 
fications of the digoxigenin enzyme or also via direct or 
indirect integrated fluorescence dyes. The information is 
read from the intensity of radioactivity or from fluores- 
ce cence on a specific site of the substrate material and 
hence permits the conclusion of the particular relative 
quantity of the specifically linked DNA or RNA sequence, 
which had been present in the sample so labelled. 

15 The activation and deactivation of genes constitutes the 
basis of all biologic processes and furnishes moreover an 
extremely sensitive response to varied outside conditions. 
The extraction of RNA form a biologic sample, the action of 
labelled cDNA or RNA upon a nucleic-acid array (hybridisa- 

20 tion) and its analysis allow for the derivation of a great 
number of parts of information, with a minimum of time, 
about the condition of the cells in the biologic sample un- 
der varied conditions. The technology based on the hybridi- 
sation of nucleic acids entails the advantage of an ex- 

25 tremely high specificity, sensitivity and comparatively 
easy high-speed feasibility. 

When genes are activated or deactivated in monocytes / 
macrophages in a non-physiologic manner, this may be the 
30 cause of inflammatory diseases or a measurable sign of such 
diseases. In an ideal case, the therapy with medicaments 
producing an anti-TNF effect should normalise the pathol- 
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ogically varied gene expression in the respective cells to 
the level of that found in healthy patients. 

From the examination of the gene expression profiles one 
5 could expect that a novel molecular characterisation of the 
rheumatoid arthritis and other chronic inflammatory dis- 
eases becomes possible and hence a classification by sub- 
groups can be established by patho-physiological peculiar 
characteristics. With the anti-inf lammatpry anti-TNF thera- 

10 pies, one can therefore expect prognostic forecasts about 
the level of aggressiveness in the future development. This 
would take an early influence on the selection and inten- 
sity of the drug-based therapy with the medicaments so far 
known and used as therapeutic in the case of chronic in- 

15 flammations, and also with biologically effective TNF 

blockers. On the other hand, this leads to further starting 
points for scheduling the form of therapy in view of the 
potential side effects caused by the action of these me- 
dicaments, whilst it is possible to estimate the effects of 

20 the side effects at an early stage. 

On account of therapies with an anti-TNF orientation in 
cases of rheumatoid arthritis and other chronic inflamma- 
tory or auto-aggressive diseases, firstly a potential gene- 
25 sis of neoplastic changes up to the formation of tumours is 
under discussion, and secondly, the anti-TNF therapy re- 
duces the defensive immune response so that infections oc- 
cur more often in treated patients, inter alia tuberculo- 
sis . 

30 

When nucleic-acid array systems are used it is possible to 
check the expression of tumour-relevant genes in the course 
of anti-TNF treatment and hence early indications of poten- 
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tial neoplastic changes can be obtained so that it becomes 
possible to counteract an incipient tumour formation at an 
early stage and the anti-TNF therapy can be appropriately 
adapted or, if necessary, stopped . 

5 

The invention is based on the problem of providing means 
for monitoring the efficiency and also the side effects of 
the anti-TNF therapy and for permitting also the fine diag- 
nosis of an inflammatory disease and hence the selection of 

10 that form of therapy, which is most efficient for the re- 
spective patient. Another problem underlying the present 
invention consists in the follow-up monitoring of the effi- 
ciency and the side effects of novel pharmaceuticals with 
anti-TNF orientation within the scope of clinical studies. 

15 In accordance with the present invention, a new array is 
provided that consists of oligo- or poly-nucleotide probes 
that are applied and immobilised on a solid substrate. Com- 
pared against genome-wide DNA chips so far known, the ad- 
vantage of the present invention resists in cost savings in 

20 the production of the nucleic-acid array because it con- 
tains predominantly only genes that are of interest for a 
solution to the problem of the invention, which minimises 
the expenditure in terms of data analysis and evaluation 
and reduces the costs thereof. 

25 

In accordance with the present invention, the problem is 
solved by a nucleic-acid array including sequences of a se- 
lection or of all of the selective monocyte macrophage 
genes mentioned in Tables 1 to 6, which are applied on the 
30 surface of the array. With reference to the name of the 

gene or the sequence, respectively, or the accession number 
it is possible to determine the sequence from data bases 
accessible to the general public, preferably GeneBank or 
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EMBL. The sequences of the nucleic acids present on the ar- 
ray may consist of genes whose level of expression is 
changed by a therapy involving an Anti-TNF effect. 

5 If necessary, further genes may be present on the inventive 
nucleic-acid array, expediently those which are known to be 
expressed in each cell and to constitute part of the basic 
genotype of the cell. The genes coding for these nucleic 
acids are usually referred to as house-keeping genes and 
10 are used for standardisation of the signals obtained. The 
array may contain the aforementioned sequences in the form 
of DNA, complementary RNA or chemically modified nucleic 
acids, preferably PNS (protein nucleic acid) . 

15 The genes or gene sequences may be selected genes of rheu- 
matoid arthritis or other chronic inflammatory diseases, 
which are relevant for the disease or the side effects, se- 
lected preferably from the monocyte /macrophage cell system. 
If applicable, alleles, derivatives and/or splicing vari- 

20 ants of the genes or gene fragment sequences or oligomer 
sequences may be present on the surface of the array. The 
congruence of the sequences on the array with the corre- 
sponding sequences in Tables 1 to 6 should be at least 80% 
in the protein-coding mRNA segments. 

25 

The substrate onto which the nucleic acids are applied may 
be any substrate whatsoever which is usually employed for 
RNA or DNA arrays. The methods for the application and im- 
mobilisation of the nucleic acids are part of prior art and 
30 are common to those skilled in the art. For coupling to the 
aforementioned sequences, the substrate may be coated with 
reactive groups, metal compounds or alloys. The genes or 
gene sequences may be applied, for instance, by spotting 
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techniques^ immobilising techniques or by techniques of in- 
situ synthesis of oligomers or in an enantiomorphic manner 
in the form of RNA. 

5 The inventive array may be used, for instance, for measur- 
ing the monocyte/macrophage activation or the inflammatory 
activity in the blood or cell tissue in the case of inflam- 
matory diseases, preferably rheumatoid arthritis. The array 
may be employed, for example, for the early diagnosis of 
10 the aforementioned diseases in genetically predisposed pa- 
tients even before clinical symptoms become manifest. An- 
other field of application is the fine diagnosis, prefera- 
bly the subdivision of patients into sub-groups requiring 
each a different therapy or different medication. The array 
15 may furthermore be used to monitor the therapy, to follow 
up side effects, to establish a prognosis and to identify 
new pharmaceutical targets in the case of the aforemen- 
tioned diseases. 

To this end, blood or tissue is sampled on the patients un- 
der examination, from which RNA is isolated by the known 
standard techniques and prepared, if necessary, as total 
RNA or poly AH--RNA for further use. By application of re- 
verse transcriptase it is possible to transcribe the RNA 
into cDNA and to label it with a marker, e.g. a fluorescent 
dye, a radioactive nuclide or an enzyme such as alkaline 
phosphatase. In addition, the RNA may be used in labelled 
or unlabelled condition for hybridisation of the nucleic- 
acid array. After hybridisation of the array with the nu- 
cleic-acid samples and after subsequent washing steps, the 
bonding of the sample to the sequences present on the array 
may be examined with any appropriate method. In the case of 
a fluorescent labelling, these methods are optical tech- 



25 
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niques whilst in the case of radioactive labelling of the 
samples auto radiography would be employed and in the case 
of enzyme labelling enzymatic analytical techniques are ap- 
plied, e.g. the conversion of a colourless substrate into a 
5 multi-colour product. 



An inverse analysis of total or mRNA with the sequences in- 
dicated in Tables 1 to 6, which is fixed to a solid phase, 
is equally possible. To this end, blood- or tissue-specific 

10 RNA molecules from up to 500 patients are fixed to the RNA 
micro arrays. The qualitative / quantitative analysis of 
the transcript quantity of relevant genes is then carried 
out with the selected genes, gene segments or oligomers de- 
scribed in Tables 1 to 6. The RNA samples are spotted on 

15 coupling substrates and are composed of total RNA or mes- 
senger RNA. The RNA serves as target for the highly sig- 
nificantly expressed genes derived from DNA micro arrays 
according to Tables 1 to 6, which are used as labelled 
probes for hybridisation. The coupling of biotinylated RNA 

20 or messenger RNA on glass substrates (slides) coated with 
streptavidin is proposed. After the RNA has been labelled 
with biotin derivatives the RNA is applied by spotting on 
glass or synthetic slides coated with poly-L-lysine or with 
streptavidin, with subsequent drying. RNA degradation is 

25 prevented in this manner. An alternative is the covalent 

coupling of RNA by bonding to reactive substrate materials, 
in which case preferably UV irradiation is used for cata- 
lysing. Additionally, a multiple simultaneous labelling of 
different genes, gene units or oligomers with various la- 

30 belling species such as radio activity, fluorescein, di- 
goxigenin and enzymatic markers is expedient- 
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Parallel different labelling of the probes with different 
fluorescent dyes is possible. As an alternative, enzymatic 
or even radioactive probe labelling should be mentioned. 
For a quantification and quality check, labelled house- 
5 keeping genes (alpha, beta, gamma actin, GAPDH, etc.) are 
employed. The analysis is preferably carried out in this 
case in parallel and simultaneously with a maximum of 50 
gene probes per test set-up. 

10 In addition to the simplification of the biometric analysis 
by coupling RNA species to substrate materials, this system 
allows for a rapid diagnosis and offers a complex high- 
speed diagnosis, prognosis and therapy control on an indi- 
vidual basis for the patients. In particular in the case of 

15 pharmacologic development strategies, the system allows for 
a rapid performance at a high throughput. 

The following examples and illustrates only serve for ex- 
planation and do not restrict the scope of the invention in 
20 any way whatsoever. 

1. Isolation of monocytes 
In the method employed here, the selection of selective 
highly pure monocytes of peripheral blood was applied in 

25 order to enable a finding (1) on the specificity of the 
disease, (2) on the application of the anti-TNF-alpha 
therapeutic as ^^biological", (3) in relation to a compari- 
son against a healthy proband, and eventually also (4) for 
assessment of gene-diagnostic potentials relevant in rela- 

30 tion to anti-TNF-alpha. For this test, the peripheral 

haemo-leucocytes from peripheral blood were enriched by 
Fikoll gradient density centrif ugation. This fraction, 
which constitutes an individually different composition of 
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monocytes (5 - 12%), CD4+ T-cells (85 - 92%), CD8+ T-cells 
(5 - 10%), NK cells (2 - 5%), basophilic and neutrophile 
granulocytes, was subjected to further purification steps 
for the extraction of specific monocyte fractions. Both, 
5 negative selections operating on removal of all other cell 
fractions via magnetic beads anti-body interactions, and 
positive selections by CD14+ labelling via magnetic beads, 
or even FACS cell grading techniques were applied. In both 
methods, monocyte cell purity levels of roughly 96% were 
10 achieved. 



2 . RNA Extraction 
The pure monocyte fractions were received in RNA lysis 
buffer whereupon the RNA was purified by means of a commer- 

15 cially available RNA purification kit (Qiagen) . The RNA was 
transcribed into cDNA by application of established cDNA 
transcription methods by reverse transcription and then 
subjected to a further step of linear amplification by ap- 
plication of the ""Eberwine protocol" for the extraction of 

20 aRNA (amplified RNA) . The quantity and the quality of RNA, 
cDNA and aRNA were verified each by gel electrophoresis, 
photometric analysis and measurements carried out with the 
Bioanalyzer 2100 (Agilent company) . 

25 3. Affymetrix Chip Hybridisation 

Specific oligo-nucleotides derived directly from data base 
sequences were used as DNA samples for expression analyses 
in the system available from the Affymetrix company. These 
samples are hybridised on the array with targets from fluo- 

30 rescence-labelled, reversely transcribed samples in the 

form of cDNA or with linearly amplified samples in the form 
of aRNA. 
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Hybridisation of the genome-wide Affymetrix array (U-133A) 
and subsequent processing are carried out by machine under 
standard conditions in compliance with the instructions by 
the producer^ Affymetrix, using a special hybridisation and 
5 washing device with the specific buffers. After hybridisa- 
tion, gene expression patterns are produced via the ratio 
of fluorescence intensity levels at a defined wavelength. 
Such high-throughput expression analyses permit comparisons 
of the expression quantities of genes in healthy and dis- 
10 eased persons at the same time or comparisons of the gene 
expression before and after drug addition for risk assess- 
ment (pharmaceutical/toxicity genomics), for fine diagnosis 
and for assessment of the complexity of diseases. 

4. Evaluation of Data 
Here, aRNA samples from peripheral haemo-monocytes (1) of 
healthy blood donors, (2) of chronic active patients suf- 
fering from rheumatoid arthritis before treatment, and (3) 
after treatment with TNF— alpha antibodies were used. The 
success of the treatment was assessed by unambiguous labo- 
ratory clinical parameters and by the criteria of the in- 
ternationally applicable parameter examinations (ACR crite- 
ria) to be applied on a clinical level. The objective and 
the purpose of this examination of groups of three were the 
establishment of characteristic gene expressions in the 
following group definitions: 

1. A gene-regulatory specificity of a disease in ac- 
tive rheumatoid arthritis, without treatment, com- 
30 pared against the gene expression of healthy pro- 

bands . 



20 
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2. The characterisation of a gene-regulatory specific 
interpretation of the anti-TNF-alpha treatment and 
an assessment of the treatment by comparison 
against the gene expression of the active disease 
5 without treatment and by comparison against the 

gene expression of the healthy probands. 

3- Ensured assessment of side effects by the anti-TNF 
medicament ^^biological" . Here, the specific gene 
10 expression of the patients suffering from rheuma- 

toid arthritis, who are treated with anti-TNF-al- 
pha, was compared against the gene expression of 
the same patients without treatment and the gene 
expression in healthy blood donors. 



15 



20 



25 



The individual gene expressions were processed and measured 
within the genome-wide human Affymetrix array (U-133A) in 
the appertaining Affymetrix hybridisation/washing and read- 
ing system. The evaluation is carried out in 4 steps: 

1. The determination of the significant genes detected 
in the expression analysis, e.g. by the ^^fold- 
change method" or by SAM (Significance Analysis of 
Microarrays) . 



2. The separation of the significant genes into 

different sub-populations on the basis of the ex- 
amination of the expression characteristics of 
these genes by means of cluster analysis carried 
30 out by techniques such as ^^hierarchical cluster- 

ing"! , ^""self-organizing maps" or ^^k-means cluster- 
ing". 
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3. The evaluation of the behaviour of the significant 
genes within the clusters with integration of the 
clinical information (rheumatoid arthritis (RA) , 
anti-TNF therapy) and on the basis of the empirical 
5 values furnished by specialists. 



The classification of the involved genes by bio- 
logic pathways. 



10 



15 



20 



25 



30 



General characteristics of the significant genes within the clusters: 

NS RA RA therapy 




without gene-regu- 
latory effect on 
RA 



positive effect of 
the treatment 



disease- 
specific 



side effects of 
the anti-TNF- 
alpha therapy 



NS 



RA 



RA therapy 



35 111. 1: Schematic representation of the cluster analysis 

The gene expression behaviour of a healthy normal donor 
(NS) and of an active patient suffering from rheumatoid ar- 
thritis (RA) before and after anti-TNF-alpha therapy was 



wo 2004/016809 



15 



PCT/DE2003/001822 



compared by means of a cluster analysis. The results are 
represented in Illustrations 1 and 2 . 




15 111. 2; Cluster analysis based on real data 

The illustrations show the gene expressions by the cluster 
analysis (n=6 cluster) . The number of the genes involved is 
indicated in brackets. The result of the cluster analysis 
20 furnishes a confidence interval in addition to the mean 
gene expression behaviour of all the genes contained in a 
cluster. 

The clusters displayed the following characteristics: 

25 CLUSTER-1: Compared against a healthy proband, the dis- 

ease-specific gene expression is reduced; in this 
case, the anti-TNF treatment does not create a gene- 
regulatory effect. 

30 CLUSTER-2: Side effects: Represented by the effect of 

the medication in anti-TNF -alpha treatment, there is a 
reduced expression of the associated genes in the 
treated patient . 



wo 2004/016809 



16 



PCT/DE2003/001822 



CLUSTER-3: Compared against a healthy proband, the dis- 

ease-specific gene expression is stronger. The anti- 
TNF-alpha treatment creates a positive effect. 

5 

CLUSTER-4: Compared against a healthy proband, the dis- 

ease-specific gene expression is increased. The anti- 
TNF treatment creates a positive effect. 

10 CLUSTER-5: Side effects: Represented by the effect of 

the medication in anti-TNF-alpha treatment, there is 
an increased expression of the associated genes in the 
treated patient. 

15 CLUSTER-6: Compared against a healthy proband, the dis- 

ease-specific gene expression is increased. The anti- 
TNF-alpha treatment does not create a gene-regulatory 
effect in this case. 

20 Tables 1 to 6 show the genes contained in the clusters de- 
scribed above, together with the Affymetrix designation 
(left) and their defined GeneBank Accession Number, inclu- 
sive of a description. 
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[Consensus includes gb:BE788439 /FEA=EST /DB XREF=gi: 10209637 /DB XREF=est : 601475516F1 /CLONE^It^lAGE: 3878643 / 
UG^Ks. 247280 HBV associated factor 


gb:Nl«I_004214 .3 /DEF=Homo sapiens fibroblast growth factor (acidic) . intracellular binding protein (FIBP), mRNA. /■ 
FEA^mRNA /GEN=FIBP /PROD-f ibroblast growth factor (acidic) intracellularbinding protein /DB XREF°gi: 7262377 / 
UG-Hs. 7768 fibroblast growth factor (acidic) intracellular binding protein /FL»gb:AF171944 .1 gb:AF171945 . 1 gb:AF171946.1 
gb:AF010187. 2 gb:NM 004214.3 


Consensus includes gb:BG164064 /FEA^EST /DB XREF-gi: 12670767 /DB XREF-est : 602341091F1 /CLONE-IMAGE : 444 9022 / 
UG-Hs. 75875 ubiquitin-conjugating enzyme E2 variant 1 /FL-gb:U39361.1 gb:NM 003349.2 gb:EC0004 68 , 1 
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gb:Nl4_002600.1 /DEF-Homo sapiens phosphodiesterase 4B, cAl«lP-specific (dunce (Drosophila) -homolog phosphodiesterase E4 (PDE4B) 
[TiRNA. /FEA-mRMA /GEM-PDE4B /PROD-phosphodiesterase 4B, cAMP-specific (dunce (Drosophila) -homolog phosphodiesterase E4 / ■ 
DB XREF-gi: 4505662 /UG-Hs.188 phosphodiesterase 4B, cAMP-specific (dunce (Drosophila) -homolog phosphodiesterase E4)./ 
FL'=gb:M97515.1 gb:L20971.1 gb:NM 002600.1 
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gb:AF084462.1 /DEF-Homo sapiens GTP-binding protein. ROCl (ROCl) mRNA, rnmplete cds. /FEA^mRNA /GEN-ROCl / 
PROD-GTP-binding protein ROCl /DB XREF-gi: 4234 917 /UG-Hs. 96038 Ric (Drosophila) -like, expressed in many tissues / 
FL-gb:U7 1203.1 qb:U7ai65.1 gb:AF084462 .1 gb:NI^ 006912.1 ' : • 


Consensus includes gb:BE895437 /FEA-EST /DB XREF-gi: 10358829 /DB XREF=est: 601437912F1 /CLONE-IMAGE: 3 922 971 / 
UG-Hs. 274701 thymidine Ivinase 2, mitochondrial /FL-gbrNt-I 004614 .1 gb:U77088.1 


Consensus includes gb:AL040896 /FEA-EST /DB XREF-gi : 5409841 /DB XREF-est:DKFZp434I2415 si /CLONE-DKFZp434I24l5 / 
UG=Hs. 22412 hypothetical protein MGC3035 


gb:NM_024900.1 /DEF-Homo sapiens hypothetical protein FLJ22479 (FLJ22479) , mRMA. /FEA-mRMA /GEM-FLJ22479 / 
PROD-hypothetical protein FLJ22479 /DB XP.EF«gl: 13376356 /UG-Hs .238246 hypothetical protein FLJ22479 /FL-ab:NM 024900.1- 
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Consensus includes gb:BFb91447 /FEA-EST /DBj:REF«gi: 1197 6855 /DB >:REF=est: 602247615F1 /CLONE=IMAGE: 4332866 / 

UG-Hs, 107526 UDP-Gal ibetaGlcNAc beta 1,4- galactosyitrarisferase, "polypeptide 5 ./FL=gb:Afl004550,l Qb:AF038663.1 ab;WM 004776^1 


gb:EC001903.1 /DEF-Homo sapiens. Similar to interleukin 10 receptor, beta, clone MGC:2210, mRMA, complete cds. / ' 
FEA-mRMA /PROD-Similar to interleukin 10 receptor, beta /DB XREF=gi; 12804 902 /UG-Hs. 173936 interleukin 10 receptor, 
beta /FL=gb:BC001903.1 gb:MM 000628.1 ..... 
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Consensus includes gb:BC001805. 1 /DEF-Homo sapiens, clone IMAGE: 3543670, mRNA, partial cds. /FEA-mPiJA / . . 
PROD-Unknovm (protein for IMAGE:354367p) /DB XREF-gi: 12804742 /UG-Hs . 240615 hypothetical protein FLJ13556 similar to H-myc 
downstream regulated 3 
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